Promoter polymorphisms and transcript levels of nicotinic receptor CHRNA5.
Chromosomal locus 15q25, implicated in lung cancer risk and nicotine dependence, shows extensive linkage disequilibrium that complicates identification of causal variation. Cholinergic receptor nicotinic alpha5 (CHRNA5) has been identified as a lung cancer risk factor. We identified by sequence analysis three haplotypes (delTTC, insATC, and insTGG) in the 5' promoter region and three at the 3'-untranslated region of CHRNA5. Linkage disequilibrium analysis of the 5' variants showed that the insTGG haplotype is associated with three tightly linked risk alleles (nicotine dependence, lung cancer, and chronic obstructive pulmonary disease). The three CHRNA5 promoter haplotypes were statistically significantly associated with lung CHRNA5 transcript levels, determined by real-time polymerase chain reaction. In nontumor lung parenchyma from 68 patients who underwent lung lobectomy, the delTTC haplotype was associated with the highest CHRNA5 transcript levels (relative quantification units = 1.82), whereas the insTGG haplotype was associated with the lowest (0.88 units, P(diff) < .001, Welch t test; all statistical tests were two-sided). Luciferase reporter assays in human lung cancer cell lines A549, H460, H520, and H596 also showed that the 5' region haplotypes were statistically significantly associated with changes in CHRNA5 promoter activity, whereas the 3'-untranslated region variants were not.